Shotgun metagenomics offers novel insights into taxonomic compositions, metabolic pathways and antibiotic resistance genes in fish gut microbiome.
Gut microbiota of freshwater carp (Labeo rohita) was investigated by shotgun metagenomics to understand its taxonomic composition and functional capabilities. With the presence of 36 phyla, 326 families and 985 genera, the fish gut microbiota was found to be quite diverse in nature. However, at the phylum level, more than three-fourths of gut microbes belonged to Proteobacteria. Very low prevalence of commonly used probiotic bacteria (Bacillus, Lactobacillus, Streptococcus, and Lactococcus) in fish gut suggested the need to search for alternative probiotics for aquaculture use. Biosynthesis pathways were found to be the most dominant (51%) followed by degradation (39%), energy metabolism (4%) and fermentation (2%). In conformity with herbivorous feeding habit of L. rohita, gut microbiome also had pathways for the degradation of cellulose, hemicellulose, chitin, pectin, starch, and other complex carbohydrates. High prevalence of Actinobacteria and antibiotic biosynthesis pathways in the fish gut microbiome indicated its potential for bioprospecting of potentially novel natural antibiotics. Fifty-one different types of antibiotic resistance genes (ARGs) belonging to 15 antimicrobial resistance (AMR) gene families and conferring resistance against 24 antibiotic types were detected in fish gut. Some of the ARGs for multi-drug resistance were also found to be located on sequences of plasmid origin. The presence of pathogenic bacteria and ARGs on plasmid sequences suggested the potential risk due to horizontal gene transfer in the confined gut environment. The role of ARGs in fish gut microbiome needs further investigations.